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CERTAIN PROBLEMS OF ASTROPHYSICS

Vestnik Akademil Nauk SSSR ' S. B. Pikel'ner,

erald of Academy of Sclences Doctor of Physico-
c SR/, Vol XXVI, Ko 1, _ mathemetical Sciences
, ‘ January 1956, Moscow,
’ : : Pages 90-93

(Conference &t the Crimean Astrophysical Observatory)

Marking the completion of the first part. of the construc-
tion of the Crimean Astrophysical Observatory, a conference was
held in the new msin building on certain problems of astro-

. physics closely related to the observatory's work. -

The choice of the site for construction of the new obser-
vatory (the foothills of the middle zone of the Crimea, near
Partizanskoye village) was determined by the atmospheric condi-
tions belung most favorable for the work of the big telescopes.

. The observatory at Simeiz which was demolished during the war -
has now been restored and forms a part of the new astronomical
center.

Work at the observatory has been developing proportionately
as bulldings of priority construction come into use and instru-
ments are installed. First to be installed was the double
astrograph of Zeiss for photographing the sky both directly and
with an objective prism, which is used mainly for investigations
of a stellar statistical character. Next to be mounted was the
largest reflecting telescope in Europe, having a mirror of 122
cm dlameter. This telescope 18 equipped with & new spectro-
graph, constructed according to a system proposed by V. A.
Al'bitskiy.

An extraeclipse coronograrh with interference-polariza-
tioral 1ight filter of Gil'varga-Severnyy has been installed
for investigations of the sun. Electrical photometric observa-
tions are conducted on a new meniscus 50-cm telescope of the
D. D. Mgksutov system.

Observatory associstes gained large possibilities for
examination of the sun wher the tower solar telescope was put
into service.

The observatory has at its disposal at present 14 big
instruments and a number of smaller installations. In coopera-
tion witlh industiry work is being dome on the creetion of & 2.6-m
reflecting telescope.

Astronomers of the Soviet Union and foreign lands came to
Partizanskoye on 19 September 1955 to participate in the con-
ference on astrophysics. Among the guests were the well-known
English scientist professor of the Royal Observatory M. Ellison,
director of the Nanking Observatory Chiang Yi-che, and professar
of Nanking Mniversity Del Weanz-sai  profosscr of ths Astro-
physical Institute in Paris D. Chalonge, vice director goneral
of Indian observatories Anil Kumar Das, professor of the Breslau
Observatory J. E. Mergenthaler, the Cgzechoslovak astronomers
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7. Svestka and V. Vanysek, professor V. Dezso (Hungary ), presi-
dent of the Academy of Sciences in Heldelberg I. Kindle.,

In opening the conference academliclan M. A. Lavrent 'yev,
scademician-secretary of the department of physicomathematical
sciences, emphasized the connectlon of astronomy with all filelds
of knowledge, its intimacy firast of all with mathematics,
rhysics, and chemistry.

M. A. Lavrent'yev cited a number of facts from the hintory
of physics in the nature of examples of astronomy's striking
connection with physics. The excited state of matter, the
metastable conditions of dtoms were first discovered by astrono-
mers. In its turn physics gives astronomers the possiblility of
creating strict theorles of the constitutlion of star atmospheres,
of the interstellar gas, and dust. On the basis of auclear fuel
the first interplanetary plane will be built, affording the op-
portunity to verify whether the astronomers are telling the
truth about the nature of the moon.

M. A. lLavrent'yev congratulated the Sovlet astronomers on
the opening of a new science center. He wished the observatory's
scientific collective successful work and great achievements.

In conclusion, he welcomed the Soviet scientists and forelgn
guests who had come to Partizanskoye for joint labors.

Then observatory director professcr A. B. Severnyy de-
livered a report. He spoke about the history of the founding
of the observatory, about the construction belng promoted, the
equipment and current efforts.

The observatory work is at present being conducted along
3 1ines: the physics and cosmogony of diffuse nebulae and
interstellar space, the physics of the sun and the influence
of the sun on the earth, the physics and cosmogony of the
stars. Noted in the report of A. B. Severnyy were the most
significant of the completed works connected with application
of the nev technology of observation.

After the meeting ths guests inspected the basic instru-
ments of the observatory: the i20-cm reflecting telescope
for spectroscopy of stars, the dcuble 40-cm refractor with priam
object glass, designed for investigating feeble stars, the
50-cm meniscus telescope with electrophotometric installations,
the coronograph for motion picture filming of active processes
in the sun. The tower solar telescope, one of the largest 1in
the world, aroused particular attention and interest <mong the

dslegates.

The following Aday was devoted to the problem of gaseous
nebulae. Academician G. A. Shayn examined the connection be-
tveen the extended form of light and dark nebulae and fila-
ments and the polarization of radiation of stars from the
viewpoint of the hypothesis of the presence of interstellar
magnetic fields. It was shown that the plane of polarization
of the light of stars corresponds to the orientation of extended
nebulae, repeating it sometimes in detallis. This permits de-
termining the local properties of the interstellar magnetic
field, the intemsity of which is such that 1t controls the
distribution and movement of the diffuse matter in the galaxy,
and &lso contributes to preserving the forms of its spiral
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shocts. The systematic orientation of filaments in the rem-
nants of flashes of supernovae stars is apparently connected
with the magnetic fleld of the star itself, carried out
together with the shell.

In the report of doctor V. Vanysek (Czechoslovakia) about
the velocitlies of bright stars and interstellar gas, the dis-
persion of veloclitles was compared with the mass of stars sand
clouds. As 1t was shown, the increase 1n the dispersion of
ster velcoclitles with time i5 connscitsd with the passage near
them of diffuse masses, i.e., star and gas clouds. The
variation of dispersion with distance can be associated with
an error in determining the movements proper because of in-
accurate accounting of absorption when evaluating distance.
Doctor of physicomathematical sciences S. B. Pikel'ner re-
ported on the study of the dynamics of diffuse matter, carried
out in recent years. Three types of motion were investigated:
shock waves, internal movements in nebulae, and movements of
rarefied gas between clouds.

A new method of evaluating the distance of planetary
nebulae, based on the hypoihesis of the constancy of their
mass, was proposed by doctor of physicomathematical sciences
I. S. Shklovskly. He succeeded in esteblishing that the
nucleus of certain nebulae is analcgous to a white dwarf.
This permits drawing the conclusion that during formation of
the planetary nebula the star undergces rapid evolution,
being converted from a giant to a white dwarf. Besides, dif-
fuse matter enters the galaxy in quantities having cosmogonic
importance.

Academician V. A. Ambartsumyan reported new data on the
nature of the continucus emission of stars of the type of T
Tauri. These stars, and also certain others, for example,
dwarfs of the type of UV Ceti, display irregular variaiions
of brillliance; the continuous emizsion conditioning them
frequently overflows the line of absorptior, reducing their
relative depth.

Professor D. Chalonge (Franze) reported about new results
of investigating the distribution of energy in the continuous
spectrum of stars of the class 0--F8. Near the line H
a jump of 021 was observed, the reason for which is unclear.
About A5 the jump disappears. The work done for stars of the
main sequence is nov being extended to the giants. A number
of spectral singularities vere recorded. The relative in-
tensity of the red part of the spectrum in a red glant is
greater than 1in other stars of the same spectral class. The
cause of this perhaps consists in the big role of H- in the
atmospnere oI the giant. Kecorded also wvas a certain relative
intensification of the ultraviolet part of the srectrum in
stars having high velocity and possibly telonging to a
spherical subsystem.

At the meeting Aevoted to the physics of the sun, A. B.
Severnyy set forth certain problems associated with the re-
sults of investigaticns at the tower solar telescope of the
Crizmcan chosrvatery. It was discoversdad that ths comtiauous
and linear emission of flocculi and flashes is concentrated
in small foci -~ nuclei. The early stage of the development
of a focus is characterized by an explosion of its own kind
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.weakening of light 1nbthe eartht's étmésph&re;‘whicﬁ pérﬁitted

enhancing the accuracy of the fundamental photoelectric cata-
logues of stars, in particular the catalogue of bright stars.
The method of 2-color diagrams which the author of the report
developed made it possible to determine the color and color
excesses of stars of early classes, and also to make more
precise the law of interstellar absorption. Candidate in
physicomathemstical sciences P. P.. Dobronravin and the author
constructed a model of a stellar electrical spectrophotometer.
By meens of an electronic opfical converter, A. A. Kalinyak,
V. I. Krasovskiy, and the author obtained a photograrh of the
nucleus of the galaxy in infrared rays and determined its 4i-
mensions. The report of candldate in physicomathematlcal
sciences E. S. Brodskly %told about work in the classification
of spectra and determination of indexes of the color of wesk
stars {(to 12W5), which 1s being done by & group of assoclates
in several sections of the Milky Way. The data obtalned
afford the possibility of defining the splral structure of
the sbsorbing matterr, Cited in the report of E. R. Mustel!'
were certain results of work in the fileld of star spectiro-
scopy obtained by the department of astrophysics by means of
the 120-cm reflecting telescope. Investigations were conducted

“.on the nature of what are called "metsllic” stars, in which

the lines Call are anomalously wesk. This phenomenon 18 to
be explained apparently not by anomaly of physical conditions,
but by a reai deficit of calcium. The place of "metallic”
stars in the diagram "spectrum - radiaace" has been deter-
mined; other spectrometric works are also in progress.

The report of professor G. /ric/ Kindle (German Federal
Republic) about labors in setting up a temperature scale of
stars contained mainly general working principles and detalled
data on the spectra of laboratory sources of light: the
tungsten lamp, the positive crater of a carbon arc, the xenonic
arc, the hydrogen lamp, fluorescent powder.

In conclusion part.cipauts of the Congress of the Inter-
national Astronomical Union in Dublin spoke, reporting on the
congress transactions. After the conference closed, a number
or the guests participated in a trip to Simeiz to see the
Simeiz section of the observatory and its instruments.
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